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Background: Hepatitis B Virus (HBV) disproportionately affects new immigrants from endemic regions such as
China. Untreated infections increase health risks for liver diseases including cancer. Yet most of those infected are
unaware of their disease limiting prevention and early treatment options. The purpose of this community based
study was to evaluate a heuristic model identifying factors contributing to Hepatitis B (HBV) screening among
Chinese Americans.
Methods: A cross-sectional design included a sample of 924 Chinese men and women 18 years of age and
older of which 718 had complete data for final analysis. Confirmatory factor analysis verified conceptual indicators
including access/satisfaction with health care and enabling, predisposing, cultural, and health belief factors. Structural
equation modeling was used to identify direct and indirect predictors of Hepatitis B screening.
Results: Bivariate analysis revealed that Chinese respondents who were never screened for HBV were significantly more
likely to be below age 40 (69.8%), male (69.2%), had less than a high school education (76.4%), with less than 6 years
living in the US (72.8%) and had no health insurance (79.2%). The final model identified enabling factors (having health
insurance, a primary health care provider to go to when sick and more frequent visits to a doctor in the last year) as
the strongest predictor of HBV screening (coefficient = 0.470, t = 7.618, p < .001). Predisposing factors (education
variables) were also significantly related to HBV screening. Cultural factors and Satisfaction with Health care were
associated with HBV screening only through their significant relationships with enabling factors.
Conclusions: The tested theoretical model shows promise in predicting HBV testing among Chinese Americans.
Increasing access to health care by expanding insurance options and improving culturally sensitivity in health systems
are critical to reach new immigrants like Chinese for HBV screening. Yet such strategies are consistent with DHHS
Action plan for the Prevention and Treatment of Viral Hepatitis. Implementing community-based strategies like
partnering with relevant Community-Based Organizations are important for meeting HBV policy targets.
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An estimated 1.25 million people are chronically in-
fected with hepatitis B virus (HBV) in the United States
and 5000 die each year from HBV-related liver compli-
cations [1,2]. Chronic hepatitis infection causes 80% of
all primary liver cancers with a low 5-year survival rate
of only 10%. HBV remains the third most common
cause of cancer death among Asians [2]. Approximately
10% of US Asians are infected with HBV, and the earlier* Correspondence: grace.ma@temple.edu
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that he/she will become a chronic carrier [3,4].
HBV-related liver cancer rates among male Chinese
Americans are 6 times higher than they are among Cau-
casians [5,6]. Asians in general and Chinese in particular
are at greater absolute risk of HBV-related chronic dis-
eases and death because the lifetime prevalence rate is
higher among Asians already infected [1]. While HBV is
spread through contact with blood, unprotected sex,
shared needles, and from an infected mother to her
newborn baby during delivery, Chinese are most likely
to be infected as a newborn and may have HBV infec-
tion throughout their life. This early infection accountss is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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groups [2,3]. While tests can detect HBV and current
medications extend life, Chinese Americans are generally
unaware of the consequences of the disease [4]. Studies
have shown that nearly half of this population (46%)
have low knowledge of the relationship between HBV
and liver cancer and have equally low rates of screening
for HBV (35-48%) [7-9].
Educational, gender, English language proficiency,
household income and knowledge about HBV are
associated with HBV testing among Asians [10,11].
Other studies have shown that cultural factors affect
HBV screening including respect for authority, elders
and males in the decision-making process, ying/yang,
chi and karma [12]. A strong belief in karma, for ex-
ample, can lead Individuals to hide their HBV infec-
tion form family members [13]. Many Asians believe
that talking about HBV infection may exacerbate the
illness (e.g., bring bad luck to the infected person and
others close to him or her) [14-17].
Decisions about HBV screening and vaccination in
families are usually made by the father or eldest male
offspring. While Asians are not likely to conceal their ill-
ness to a physician, a return to the same physician may
be unlikely with patients opting instead, for a personal
solution through ying/yang. Often Asian Americans use
a combination of traditional medicine and Western
medicine [18] but subgroup differences in the use of
Western medicine still exist especially among recent im-
migrants [19,20].
Figure 1 represents the Sociocultural Health Behavior
Model (SCHBM) that identifies and describes relation-









Figure 1 Sociocultural Health Behavior Model. Sociocultural Health Beh
to explore factors impacting hepatitis B screening and vaccination amongfactors that guide health behavior [21]. The SCHBM, a
research-based model developed by the primary author,
identifies six major factors that impact decision-making
in health-seeking behaviors that lead to health care
utilization. These include factors that affect health care
utilization including: 1) predisposing (e.g., demographic
and social characteristics), 2) cultural (e.g., health per-
ceptions and beliefs, psychological status within the
context of culture), 3) needs (e.g., urgency of care based
on family health history, hierarchy of health care), 4)
enabling (e.g., health coverage, communication, transpor-
tation), 5) environmental/health systems (e.g., barrier-free
health care facilities, resource availability), and 6) family/
social support (e.g., responsible and caring family and
community). The SCHBM emphasizes the central and sig-
nificant role that social-cultural factors have in influencing
health behaviors.
The purpose of this community based study was to
evaluate the SCHBM factors by developing a data based,
heuristic model of concepts relevant to Hepatitis B
(HBV) screening among Chinese Americans.
Method
Sample
This study, which focused on Chinese Americans, aged
18 and above and was part of a larger study which
included four Asian American ethnic groups: Chinese,
Korean, Vietnamese, and Cambodians. A regional Asian
Community Cancer Coalition including the Center for
Asian Health, Temple University identified 111 Asian
community organizations in the greater Philadelphia
(PA) area, New Jersey, and New York City. These
organizations were located in geographic areas thatHealth Behaviors
(Cancer Screening)
Health 
avior Model, developed by the primary author, was used in this study
the target population.
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ethnic groups, ages, and socioeconomic status. Fifty-
two organizations were randomly selected as clusters
from the list and stratified based on the four ethnic
and language groups. A proportional sampling proced-
ure was adopted based on the size of each group with
the exception of Cambodians which was oversampled
because of its small size [22]. More than 2240 individ-
uals were invited from the 52 sampled organizations
to participate in the study, of which, 2098 were eligible
and agreed to participate. Adults who met the critic of
age 18+ and a 5th grade or higher level of reading pro-
ficiency in either English or their respective native lan-
guage were eligible to participate in the study. Among
the recruited eligible participants, 2011 (95.9%) com-
pleted the study. The final sample of 2011 consisted of
45.9% Chinese (n = 925); 19.1% Koreans (n = 384),
18.1% Vietnamese (n = 362), and 16.9% Cambodians
(n = 340). Because list wise deletion of missing data
eliminated many respondents subgroup analysis was
not possible. Hence, Chinese respondents were the
focus of the final analysis (analytic n = 718).Design and data collection
A cross-sectional research design was used in this study
to provide point-in-time estimates of community atti-
tudes and behaviors relevant to HBV screening with
a representative sample [23,24]. Data collection was
carried out between June 2005 and October 2006. Data
collection and survey administration trainings were
provided to all administrators and on-site bilingual inter-
preters. The research team, in collaboration with com-
munity leaders, recruited eligible Chinese participants
through their respective community organizations. All
participants read and signed informed consent forms to
participate in the study. The survey was administered to
participants in groups with available bilingual staff and
trained volunteers to answer questions or translate as
needed. Instructions for survey completion were read
aloud both in English and Chinese prior to administra-
tion by research team members. Participants completed
surveys by responding in English or Chinese. The ques-
tionnaire took about 25 minutes to complete. This de-
scribed study (Protocol Number: 7118) was approved by
Social and Behavioral Committee B, Institutional Review
Board (IRB) of Temple University.Measurements
A multi-lingual questionnaire was developed in English,
translated into Chinese and back-translated, and pilot-
tested for reliability, validity, and cultural appropriate-
ness [See Additional file 1].Hepatitis B screening
Respondents answered the question of whether or not
they had been screened for the hepatitis B virus by an-
swering no (coded 1) or yes (coded 2).
Satisfaction with health care
Seven items assessed a respondent’s perceptions of their
health care and doctors’ services. The response categor-
ies were on a 5-choice scale: “poor”, “fair”, “good”, “very
good”, and “excellent”.
Enabling factor
The enabling factor was measured using three questions:
Do you currently have health insurance? Do you have a
primary health care provider to go to when you are sick?
How many times did you visit your current primary
physician in the last 12 months? The response categories
were a binary choice (no/yes) for the first two questions.
The third question is an ordinal scale with four choices:
“never”, “1-2 times”, “3-4 times”, and “5 or more times”.
Predisposing factor
The predisposing factor measured the education level of
the participants, including their highest grade of school
completed and their years of education completed.
Cultural factor
The cultural factor included participants’ English profi-
ciency and their level of information seeking (Internet
use). The response categories were “not at all” to “very
well” for English speaking and a binary choice (no/yes)
for Internet use.
Cancer fear factor
The cancer fear factor reflects the fear of knowing a bad
cancer test result and whether or not the participants
felt embarrassment about cancer. The response categor-
ies were “no” or ”yes”.
Statistical analysis
Chi-square and t-tests for differences in means were
used to analyze demographic differences between those
receiving HBV screening versus those who were not
screened. Confirmatory Factor analysis with maximum
likelihood estimation was used to verify variables associ-
ated with each concept in the SCHBM. Non-significant
variables and variables with substantial missing data
were eliminated with 89.1% of the sample retained for
analysis. Structural Equation Modeling (SEM) was used
for latent model analyses with Mplus software V7.1 [25].
Results are used to construct a path model using tetra-
choric correlations that depicts relationships among ex-
ogenous variables (those variables with both emanating
paths and receiving paths) and endogenous variables
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fit tests: Multiple fit was estimated with comparative fit
indices (CFI), where the value of 0.90 or higher is con-
sidered acceptable; Tucker-Lewis Index (TLI), where the
value of 0.90 or higher is considered acceptable; and the
root mean square error of approximation (RMSEA), with
the value below 0.08 indicating a good fit [27,28]. The
total model R-Square indicates the percentage of ex-
plained variance in the dependent variable.
Results
Sample characteristics
Table 1 includes results for differences between those
participants who received HBV screening (n = 272) and
those who did not (n = 446 never screened). Younger re-



















<High school 76.4 23.6








Current health insurance 0.000
No 79.2 20.8
Yes 53.6 46.4
Years Living in the US 0.000
Less than 6 years 72.8 20.9
6-15 years 61.8 40.7
16 or more years 56.3 43.7screened (69.78%) than those in the 40–64 (59.41%) and
65+ age groups (60.00%) (χ2 (1) = 6.10, p < .05). Among
males, 69.20% reported never-screened compared with
57.24% of females (χ2 (1) = 10.48, p < .01). Of those with
less than high school education, 76.44% reported never-
screened compared to 58.06% with high school or higher
education who reported never-screened (χ2 (1) = 18.78,
p < .01). Of those without current health insurance, 79.17%
reported never-screened compared with 53.62% of
those with health insurance reporting never-screened
(χ2 (1) =44.13, p < .01). Of those living in the US less
than 6 years, only 20.9% were screened for HBV com-
pared to around 40% of those living longer in the US
(χ2 (1) = 11.43, p < .01). Marital status, employment
status and annual household income were not signifi-
cantly related to screening status (i.e. Table 1).
Measurement model
The final, standardized factor loadings for the indicator
variables are presented in Table 2. The overall scale
Cronbach’s alpha was .85, a medium score. The t scores
obtained for the coefficients were all significant except
for one variable (Embarrassment/Shame). The magni-
tude of the factor loadings and their significance pro-
vided evidence to support the convergent validity of the
indicators (i.e. Table 2).
Structural model
The hypothesized, heuristic model with standardized
maximum likelihood estimates for the parameters of the
model are presented in Figure 2. The path coefficients
indicate the direction and magnitude of the associations.
The enabling factor (participants with health insurance,
a primary health care provider, and frequent primary
physician visits) showed a positive and significant rela-
tionship with HBV screening (coefficient = 0.470, t =
7.618, p < .001). The predisposing factor (education vari-
ables) also had a positive, significant relationship with
HBV screening (coefficient = 0.120, t = 3.52, p < .001).
Although the cultural factor was not directly related to
screening, it was significantly related to the enabling and
satisfaction with health care factors indicating that the
influence of cultural factors was indirect via the enabling
factor. The satisfaction with health care factor was not
directly related to cancer screening. Overall, 19% of the
hepatitis B liver cancer screening was explained by the
model R2 and all indicators of goodness of fit were
within acceptable ranges (i.e. Figure 2).
Discussion
The purpose of this study was to validate a research-
based Sociocultural Health Behavior Model (SCHBM)
using Structural Equation Analysis (SEM) to illustrate
the direction and magnitude of the SCHBM components
Table 2 Parameter estimates for the hypothesized
measurement model
Construct & indictors Standardized
factor loading
Satisfaction with health care
Arrangements for making appointments for
medical care
0.91
Length of time waiting to see doctor at the office 0.83
Length of time between making an appointment
for care and visit
0.82
Overall, how would you rate care at your medical
group?
0.79
Convenience of location of the doctor’s office 0.85
Access to medical care whenever needed 0.88
Quality of care from your physician 0.75
Enabling factor
Currently have health insurance? 0.87
Have a primary health care provider to go to when
you are sick?
0.98
Number of times visited current primary physician
in the last 12 months
0.62
Predisposing factor
What is the highest grade of school you completed? 0.53
How many years of education have you completed? 0.82
Cultural factor
Do you often use the Internet for sources of
information?
0.91
How well do you think you speak English? 0.93




Fear of a getting a bad test result 0.91
Embarrassment/shame 0.65
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Among predisposing factors, age, gender, education, and
health insurance status were significantly related to HBV
screening. Younger persons, males, and those with less
than a high school education were more likely to be
“never screened” than if the persons who are older, fe-
male, and had more education. Although no previous
studies explicitly looked at age, gender and education
among US Asian Americans and Hepatitis B screening,
reports of health fair events indicate older age (e.g. a
mean age of 51) and females receiving HBV screening
[29,30]. Reaching Asian American populations who are
younger, of both genders and with lower education and/
or literacy must be a priority for health agencies to im-
prove prevention efforts and avoid HBV-related chronic
disease and death [31].
The enabling factor was identified as the most import-
ant variable predicting HBV screening which primarilyincluded measures of health insurance and access to a
usual health care provider. Each indicator of enabling
factors had virtually the same influence on HBV screen-
ing as variables were highly correlated to each other.
Specifically only 20.8% of those without health insur-
ance, 21.0% of those who had a physician to visit, and
17.6% of those who had not visited a doctor in the last
year received HBV testing. The lack of health insurance
leads to lower screening rates for a HBV and wide range
of cancers [32]. Strategies identified in the US Initiative
on Asian Americans and Pacific Islanders focuses on
hepatitis and includes a national education campaign,
working with community based organizations to develop
outreach programs, disseminating successful interven-
tions, training health care providers and improved data
collection [1]. Missing in these strategies are mecha-
nisms to improve access to health care including
expanding health insurance options [33,34]. Despite re-
cent health care reform, results from the National
Health Interview Survey indicate that cancer screening
rates will remain well below Healthy People 2020 tar-
gets, particularly for those with low income, no health
insurance, and no usual source of care [35]. In order to
stem the current HBV epidemic, health policy groups
must consider new ways to increase health insurance for
both HBV screening and for treatment.
Although the Satisfaction with Health Care factor was
not directly related to HBV screening, it was significantly
related to the Enabling factor and had an indirect coeffi-
cient of 0.109, almost twice as strong as the non-
significant direct path (0.055). In past studies, health
care satisfaction was highly related to health care
utilization and, on average, Asians rated health care sat-
isfaction lower than non-Hispanic whites [36-38]. Be-
cause these studies did not control for indirect effects
such as having health insurance or a regular physician. It
remains unknown whether or not the effects were mod-
erated by enabling factors.
Cultural Factors did not have a direct effect on HBV
screening but the combined coefficients for indirect
influence on HBV Screening via the two endogenous
variables, Enabling Factor and Satisfaction with Health
Care, was moderate (0.103). Cancer Fear apparently
had the least effect of any of the variables in the
model. The newness of the SCHBM framework pre-
cludes direct comparison with other studies. However,
past research supports the critical importance of
barriers like language, literacy, and measures of accul-
turation like internet use [31]. These upstream factors
are important barriers to health care utilization and
vital components for public health approaches, espe-
cially when screening, vaccination and early treatment
makes significant impacts on infectious diseases like
HBV [1].



































R-square=0.19; CFI = 0.939; TLI = 0.963; RMSEA = 0.070.
Figure 2 Factors predicting HBV Screening with standardized (beta) SEM path coefficients (N = 718). Final structural equation model using
latent class analysis for the Sociocultural Health Behavior Model predicting hepatitis B screening and vaccination. Tetrachoric correlation and
model goodness of fit tests were used to verify the direction and magnitude of associations between variable constructs and
dependent variables.
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ences on HBV screening summing to a beta coefficient
of 0.249, a larger effect than the direct effect (0.120).
This suggests that there is a complex interplay between
cultural factors, predisposing factors, satisfaction with
Health Care and Enabling Factors as they explain health
service utilization. From a model perspective, the strength
of these combined relationships points to the importance
of the SCHBM theoretical framework for understanding
health behaviors embedded within cultural systems that are
adapting to medical innovations such as new screenings
and difficulties learning new systems that are common to
recent immigrants. From an intervention perspective, these
results suggest that effective interventions for Asian Ameri-
can populations must be multi-faceted and ecological. The
comprehensive approach builds on Community Based Par-
ticipatory Research principles [39]. Future research should
further explore these concepts for other infectious diseases
where screening and treatment are important for disease
prevention, detection and management [1].
This is a community-based study aimed to understand
the status of HBV screening and to identify barriers to
screening in a community setting. As such, this study islimited insofar as the sample was recruited from partici-
pants connected to Community-Based Organizations
and may not be representative of those who do are not
so connected. In order to maximize participation, we did
not request that participants allow us to validate their
responses against medical records. Baseline studies of
validated self-reports were not found for HBV screening.
Available data for treatment adherence indicate that
concordance between self-report and medical records
could be as low as 70% and as high as 95% [40,41]. Miss-
ing data in this study also excluded approximately 12%
of the sample, another limit. To date, no other studies
were identified that tested theoretical models for under-
standing HBV screening in high risk populations. This
study remains one of the first to test a theoretical model
predicting HBV screening among Chinese Americans. In
addition, the study findings provide a sound foundation
for the development of culturally appropriate HBV
screening interventions.
Conclusions
The tested theoretical model shows promise in pre-
dicting HBV screening among Chinese Americans.
Ma et al. BMC Infectious Diseases  (2015) 15:120 Page 7 of 8Increasing access to health care by expanding insur-
ance options and improving culturally sensitivity in
health systems are critical to reach new immigrants
like Chinese for HBV screening. Such strategies are
consistent with DHHS Action plan for the Prevention
and Treatment of Viral Hepatitis. Implementing
community-based strategies like partnering with rele-
vant Community-Based Organizations are important
for meeting HBV policy targets.
Additional file
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